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A HISTORY OF CHAINS. 

Such a simple device as a chain has an interesting history 
according to J. H. Wickstead, of the English Institute of 
Mechanical Engineers. 

We did not find, said the author, sculptured evidence of a 
chain likely to have been made of iron until 884 B. C., though 
there was strong evidence that iron was well known to the 
Egyptians 3733 B. C. The Romans used iron freely 200 B. C., 
and improved the shape of the links upon those of the Assy- 
rian sculpture, but it was only after Henry Cort invented the 
rolling of iron, 1784 A. D., that links of round section were 
made. In 1812 chain cables for ships began to be used, and 
the necessity of improving them led to the perfect form of 
chain in use to-day, the links of which, having elliptical ends, 
and being in length only four and a half times the diameter 
of the metal, give perfect freedom of movement in combina- 
tion with a aximum of strength and durability. A steel chain 
with a weld is not as good as an iron chain with a weld. 


TRANSPORT CLEARED OF 950,000 RATS. 


Such a Stream of Rodents as Was Never Seen in the Orient 
Poured From it. 


When the United States military transport Sherman ar- 
rived at Manila recently she was, as is the case with most 
jother ships that arrive from or touch at Hong-Kong on the 
way to Manila, detained for inspection to see if she had any 
rats on board. When the big transport dropped anchor in 
Manila bay, therefore, the official rat inspector went on board 
to see what was doing in the way of rodents. In less than 
fiifteen minutes he hurriedly left the ship, and, going ashore, 
reported that there was on board the Sherman, according to 
the patent rat enumerator in use at Manila, no fewer than 
950,000 rats. 

The Sherman was immediately ordered to the quarantine 
station at Mariveles, as no ship on which the disease-carrying 
rodents are found is allowed to dock at Manila until they are 
exterminated. Accordingly the Sherman steamed back to 
Mariveles. When she arrived there her hatches had been 
opened up and enough sulphur carried below to kill millions 
of rats. As soon as the anchor was dropped the sulphur fires 
were started in the hold, and in a few minutes the work of 
the fumes became apparent. 

The Manila American says: “Out of the hatches there 
poured such a stream of rats as was never before seen in 
the Orient. First by the hundreds, and then by the thousands, 
they appeared at the hatches, and then leaped into the water. 
Every one tried to swim ashore, but the distance was far 
too great for any rat to swim, and soon the great black line 
of paddling rodents began to thin out. Some of them reached 
a point about 300 yards off the ship, but none got any 
farther. After the fumes had been working for about an 
hour the rats stopped appearing. An inspection of the ship 
was made and not a rat discovered. The Sherman then re- 
entered Manila and discharged her cargo.” 
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IMPORTANT ANNOUNCEMENT TO SUBSCRIBERS 


Instead of a 16-page weekly, Popular Mechanics 
hereafter will appear as a 100-page monthly in maga- 
zine form. Three weeks will be required to produce 
the first magazine number and the next issue there- 
fore will be mailed August 22. 

This change is made in response to the very urgent 
and repeated requests of our readers who find the 
present form of the publication inconvenient for bind- 
ing. A classified index to the volume will be printed 
at the end of each year, thus furnishing a ready refer- 
ence to the complete year’s record of the mechanical 
and engineering progress of the entire world. The 
phenominal success that has attended the history of 
Popular Mechanics warrants the publishers in the 
greatly increased expense the change involves. 


With more space at our command we will be able 
to present in each issue several complete articles of 
much greater length than heretofore, while the num- 
ber of short descriptions and illustrations, that have so 
delighted the busy American public in past issues, will 
be increased. The magazine will appear under a 
handsome cover, which is now being engraved by 
one of America’s foremost artists. We do not hesi- 
tate to assure our readers that they will find the next 
issue of Popular Mechanics brighter and better and 
more valuable than ever before. 

As a magazine the journal will retain all its inter- 
esting and instructive features with many new ones 
added. And its motto still be: ‘Written so you 
can understand it.” 


Find Ancient Pyramids in Mexico 


Most Remarkable Ruins of the Western Hemisphere Discovered by Scientists 


By Dr. Nicholas Leon, Head of the Section of Anthropology and Ethnology of the Mexican National Museum 


The ruins in the state of Pueblo, Mexico, regarded as the 
most remarkable ever discovered in the Western Hemisphere, 
were found by the sub-secretary of public instructions in 
Mexico and Col. D. Poaquin Bertram, while on a recent jour- 
ney through the mountainous regions of the interior. The 
government of Mexico sent several very eminent 
archaeologists and ethnologists and Senor F. Rodriguez, sub- 
director of the American National Museum to make official 
investigations. 

As head of the section of anthropology and ethnology of 
the National museum of Mexico, I accompanied Senor Rod- 
riguez to the scene of the ruins. We went directly to the 
town of Tepeyahualea in the district of San Juan de los 
Llanes, state of Puebla. 

In a range of small hills that extend from north to south 
from the high neighboring mountains, the trend of which 
is mostly from east to west, we found a very numerous 
series of pyramidal constructions, guarded by elaborate 
trenches and connected for purposes of communication by 
wide avenues, which were set off at intervals by sloping ac- 
clivities, platforms and staircases. All the pyramids were 
found to be quadrangular’and to have been built with es- 
pecial reference to the cardinal points. The heights of them 
were from thirty to fifty feet. 


These important monuments were constructed entirely of 
rocks and of sand stone cut and laid in juxtaposition dry 
—that is to say, without the use of cement. The surface 
dressing of the pyramids are small stones worked into cubi- 
cal forms of very ornamental appearance and laid close to- 
gether. 


As a rule every four of the pyramids surround a court. 
All of them are grouped that each and every one of them 
guard the entrances to the courts. But if in any case the 
entrances are not properly protected great walls, with bases 
much wider than their summits, reenforce the pyramids. 
These walis are really streets. They are well paved with 
flat stones and have platforms, staircases and sloping ac- 
clivities like the avenues. Many of the walls have been 
thrown down owing to the destruction work of vegetation 
and the hand of man. 


There is one avenue in particular which absorbed our at- 
tention. This started at the peak of the highest hill in the 
locality and sloped with moderate declivity straight down 
the hill. As it was evidently intended in distant times for 
the conveyance of loaded wagons drawn by oxen up and 
down the hill it was necessary to commence the construction 
of it at the hill top by giving to it an elevation of a few 
feet above the hill side and increasing the height rapidly 
above the hillside as it approached the vale below. 

On one of the highest of the platforms and at the bases 


of all the pyramids we found pottery which were evidently 
the remains of a civilization relatively more advanced than 
that of the builders of the pyramids. We found also many 
sculptured stones in bas relief of prehistoric times. Figures 
of human being and animals in stone and iron were quite 
numerous. Domestic utensils of stone painted rose color 
were scattered over the ground. Stone knives and arrow 
heads of the obsidian epoch were encountered in great abun- 
dance. 

The disposition and construction of the monuments re- 
minds me of the ruins of Xochicalco, Monte Alban, Tinzun- 
zan and Zacapu, in the state of Guerrero. They are the old- 
est, to my knowle.tge, in the republic and merit the most 
careful and extended investigation. We who have visited 
the ruins are determined to solve the enigma of their age 
and of the character of the people who built them. 


STEAM LIFEBOATS FOR AUSTRALIA. 


A steam life-boat has been built in England and sent to 
Australia. The craft is 56 feet long, 13 feet wide, and draws 
3 feet 7 inches. The hull is made of steel; the engines have 


Steam Life Boat 


226 horse-power, and the boat will make about 15 miles an 
hour. It was shipped all complete ready to put in the water 
and use immediately on arrival. The boat weighs only 24% 
tons. 
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WOMEN ENJOY BALLOONING. 


Sport Gets a Firm Hold in Paris as Air 
Ships Multiply 


The women of Paris are all agog over 
ballooning. Several of the balloons 
which have made the most daring flights 
in the past few weeks have been man- 
aged by women, and no less than six 
women have entered as competitors for 
the prize offered by the Aero Club. 

Santos Dumont is overwhelmed with 
petitions from women who wish to go 
up in his new omnibus balloon, which he 
has not yet tried, but which is con- 
structed to carry ewelve persons. Among 
his petitioners is a well-known American 
prima donna now in the United States, 
who says she will cross the ocean for 
the pleasure of making the balloon trip. 
This new airship varies little from any 
other models, save that it is made in 
four compartments, each capable of hold- 
ing four persons, and the motor is of 
forty horse power. 


POPULAR MECHANICS 


HOW TO FASTEN LABELS ON BOTTLES 


An annoyance from which the occa- 
sional worker often suffers is to find the 
labels which had been carefully attached 
to the bottles and put away for future 
use, dropping off or peeling up at the 
corners, says the American Amateur Pho- 
tographer. This is especially apt to oc- 
cur if the bottles have been kept either 
in a very warm, dry place or in extreme 
dampness, and can be prevented if, after 
attaching the label, it is varnished with 
a thin solution of sodium silicate (about 
30 or 40 per cent), made up with hot 
water. This varnish may also be used 
to attach the label with, and not only 
serves to keep the label permanently on 
the bottle, but also to keep it clean and 
legible, as it may be wiped with a damp 
cloth at any time without injury. 


Popular Mechanics, the journal that is 
written so you can understand it, will 
still be written that way, but will be 
improved. 


THROUGH A MODERN PIPE FOUNDRY. 
PART III. 


Casting—Great Care Necessary in Making 
Mixture and Running Cupolas. 


After the processes of ramming, core 
making, ete., described in the preceding 
chapters, comes the work of casting. In 
the morning the dried molds are set 
around the casting pit, the dried cores 
placed in them and dry clay cake rings 
with “gates” in them are slipped over the 
cores to form the top of the pipe and cen- 
ter the cores at the top, and a good sized 
runner is formed to collect any dirt. In 
early days but little attention was paid 
to the kinds of iron used, but now great 
eare is taken in making the mixture and 
running the cupolas. Many works em- 
ploy chemists who take entire charge of 
the mixing and melting, they being held 
accountable for losses orginating from 
these sources. 

The typical cupola consists of a vertical 
cylinder or boiler plate lined with fire 
brick, the dimensions being six feet in- 

side diameter at the melting 


Cupola with Elevator 


The selected ccrap and iron t. gether with co*%e and limestone, are raised in cars to the top of the cupola, where they are thrown in 


point, and about 30 feet from 
the bottom to roof line and 
about 12 feet from the _ bot- 
tom to the charging floor. 

Every morning the sides 
of the cupola are repaired 
with ganister. The  bot- 
tom doors are then closed 
and are fastened in place 
by iron props. bot- 
tom of sand six inches deep 
is put on the doors and thor- 
oughly tamped down. Wood 
and coke are put in and light- 
ed. After the coke is well ig- 
nited the process of charging 
with limestone, iron and more 
coke is carried on until the 
cupola is filled (note the ac- 
companying illustration). 
The cold air blast is then 
turned on, going from the 
blower through the wind in- 
let into the wind box or air 
chamber and from _ these 
through the tuyeres into the 
cupola. This air blast is sup- 
plied by a _ rotary blower 
which furnishes a pressure of 
from eight to sixteen ounces 
to the square inch, which is 
indicated by a mercury blast 
gauge. From the time when 
the fires are first lighted un- 
til the first iron is ready to be 
tapped out is ordinarily about 
one and one-half hours. From 
the time the blast is applied 
until the iron is ready to tap 
is usually about forty-five 
minutes. 

The iron melted in the cup- 
ola is tapped into ladles, 
which, if in reach of the pit 
crane, is picked up by it and 
the molds are poured. If the 
cupolas are further away the 
ladles resting on trucks are 
pushed or pulled within reach 
of the crane. A story is told 
of a mule which was used 
some years ago to haul the 
ladles of iron in a_ certain 
foundry and which persisted, 
every month or two, in slip- 
ping into the pit. The fore- 
man at last effectually cured 


npon the wood fire. A cold air blast is then applied. The iron is meited and tapped out at the bottom into a ladle, from which it is the jack on the last occasion 
when he fell in, by hoisting 


poured into molds. 
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him up to the roof a number 
of times, and while the ani- 
mal was high above the floor 
swinging the crane very rap- 
idly. 

After casting the core bars 
are withdrawn, the flasks are 
hoisted from the pit, chill 
plates and clamps knocked 
off, and the pipe dropped on 
a skid, the flasks being re- 
turned to the ramming pit. 
This process is called strip- 
ping. 

Then the pipe is rolled 
through the cleaning shed 
where the cores are cut out 
with steel] rods, and fins, etc., 
chipped off. 

Pipe intended for water 
conduits is now heated up 
and immersed in a preserva- 
tive liquid, usually gashouse 
tar, which prevents rusting. 
All pipe is put in a press, gas- 
kets placed at each end to 
prevent leaking, and are test- 
ed (water pipe to a hydro- 
static pressure of 300 pounds 
to the square inch), and while 
under pressure are struck 
from end to end with a hand 
hammer to develop any latent 
defects. 

The weight is now painted 
on the side of the pipe. which 
is then sent to the shipping 
skids. While rectangular pits 
with revolving linings, and 
other types are in use, the 
method of manufacture is in 


Molding Floor 


This shows the preparation of molds for “specials” or special fittings for certain pipes, such as T's, crosses, elbows and so 
forth. The articles on the pile of molding tand are the patterns for the “specials.” 


the main as above. 

Soil pipe, being made very 
thin, and only about four feet 
long instead of twelve feet, 
are cast on the side in green 
sand molds and with green 
sand cores. 

AUTOS IN THE SAHARA 
DESERT. 

Advices have re- 
ceived from. Egypt to the ef- 
fect that tourists in Egypt 
will soon be able to cross 
the Sahara desert in a four- 
miles-an-hour automobile spe- 
cially constructed for trav- 
eling over sandy wastes. The 
vehicle is said to accommo- 
date forty passengers, and 
while the speed seems ab- 
surdly slow it is greater than 
that of camel transportation. 
The Egyptians in charge of 
the camel transportation of 
course are opposing the in- 
troduction of the automobile. 
The English government is 
now using motor vehicles for 
transporting troops in Sou- 
dan. 


The §tock Room 


This shows the material—especially selected scrap and pig iron—ured for charging the cupola. ‘The scrap is loaded into 
cars and conveyed to a hydraulic elevator on which it is raised to the charging floor of the cupola 


WILL THE CABLES HAVE TO GO? 


Mr. Ed. C. de Segundo, in Page's Magazine, contributes a 
critical article on the subject of “Cable and Wireless Tele- 
graphy,” from a commercial point of view. The author's 
remarks apply solely to the probability of existing long-dis- 
tance submarine cables being superseded by any wireless 
system of signaling, and do not detract in any way from the 
splendid work which Sir Oliver Lodge, Mr. Marconi. and oth- 
ers have done and are doing in connection with “wireless” 
telegraphy, for which it is remarked there is undoubtedly a 
large field in directions specially suited to the conditions in- 
volved. Coming to the crux of the situation, the writer re- 
marks that one of the chief difficulties, in fact the main diffi- 


culty, from a commercial point of view, that has to be con- 
tended with in the wireless method is to find means to en- 
able two parties to communicate with each other without 
fear of their message being overheard or intercepted, and 
also to prevent a third party from making communication 
between any two parties impossible by simply working his 
own apparatus, and thus rendering the other parties’ signals 
unintelligible The consensus of opinion amongst men of 
undisputed scientific attainments in the field of physics and 
telegraphy practically amounts to this, that the failure to 
ensure secrecy and non-interference is in the present state 
of our knowledge an apparently insurmountable obstacle to 
the successful competition of wireless telegraphy with long 
distance submarine cable work. 
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Popular Mechanics 
“Written So You Can Understand It” 
FUBLISHED BY POPULAR MECHANICS CO. 


How to Build a Small Steam Engine 


Anyone who has a slight knowledge struct a 1-horsepower horizontal steam 


JOURNAL BUILDING cHicaco °f the use of tools can now build a steam engine. The cylinder is bored and the 


H. H. WINDSOR, President 


R. R. RUTHERFORD, Sec’y H.A.HESS, Treas. completed the maker has something valu- 
able. In order to encourage our readers 
in, the undertaking Popular Mechanics 


SUBSCRIPTION 
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engine. The work presents a most use- guides milled and planed. The assem- 
ful and instructive pastime, and when bling and tool work can easily be done 


with the tools to be found elsewhere. 

All castings and parts with full in- 
structions will be given free for a club 
of new subscribers which ought to be 


ach ~— $200 ad made to order a complete set of all secured in any town in a single Saturday 
300 the castings and parts necessary to con- afternoon. Write us for full particulars. 


Subscribers are requested to give 10 days’ notice In ad- 
vance when change of address is desired. Doing tbis will 
insure their receiving the paper without interruption. 
sure to give old address as well as new. 

Advertising forms will close Tuesday at 5 p.m. for issue 


FIND RELICS OF STONE AGE. 


been found, by which were bones of an- 
imals of great size, along with stone im- 


Wonderful finds of fossils and bones plements of all kinds, many of which are 


dated Saturday of the following week. Advertisers are in- Of prehistoric animals are being made in ornamented with gems. In a mound hear 
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the Fish Creek Country by Professor the creek was found the almost com- 
Marches 8. Farr and a party of students plete skeleton of a man. The bones 
from Princeton college. The party is showed that the man, when alive, mea- 
composed, in addition to Professor Farr, sured nearly nine feet in height, and 


. of C. D. Thompson, Laurence Thompson, was of powerful build. 
Journal Building .. « « « Chicago P 


S. A. Halsey, Geordon Forbes, Walter 


Near by was the skeleton of a woman, 


Entered at the Chicago Postof&ce as Mail Matter of the Kimball, Charles H. Dugro, and L. 8. a trifle smaller in size, and a foot, also 
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RURAL LIFE IN JAMAICA. 


Rude Huts and Easy Life of the Natives—One Room Houses a 
Whole Family 


Mechinical ingenuity does not figure conspicuously in the 
construction of the home of the rural Jamaican. A lop-sided 
hut of interwoven sticks with thatched roof forms the typ- 
ical abode of the average family. One room is sufficient for 
the needs of husband and wife, sons and daughters. Fires 
are never needed, for the native climate furnishes more than 


Home, Sweet Home, Jamaica 


the desired amount of warmth. For luxuries the Jamaican 
does not care, but still the poorest may enjoy palm shades 
and flowery groves that all the gold of the American million- 
aire could not reproduce in his northern country home. The 
illustration shows a country home in Jamaica such as the 
tourist may see on all sides. It requires but little efforts to 
enable the head of the family to provide the necessities of 
life for himself and dependents and the remainder of his 
time he whiles away lounging about under the palm shades 
smoking his pipe. 


dug up, was that from the skeleton of an 


The remains of a stone-age city have animal that resembled the dog of to-day. 


CHEMISTS AMAZED AT POLONIUM. 


Wonderful Powers It Exhibited Seemed Like a Miracle—Paper on 
Ozone 


Just a smudge of dark powder on a piece of paper was 
ali it seemed, but the eminent scientists assembled at the In- 
ternational Chemical Congress at Berlin looked at it with in- 
tense amazement. It was the first time they had ever seen 
the metal polonium, discovered by Professor and Mme, Curie 
of Paris, the metal that is worth $2,000,000 a pound. The 
bit of polonium was exhibited by Professor Markwald of 
Berlin. Mme. Curie doubted whether polonium was a pri- 
mary element or related to bismuth, but Professor Markwald 
demonstrated that it was indeed a primary element. The 
metal weighed 5-100ths of a grain and was produced from 
two tons of uranium at a cost of $75. It is more sparsely 
distributed in uranium than xenon, the most rarefied gas, is 
in the atmosphere. 

Professor Markwald proceeded to give a marvelous exhi- 
bition of the powers of this speck of polonium. It inter- 
cepted a strong current of electricity passing through the 
air from the generator to the receiver, the air ceasing to be 
a conductor for the flashes. The room was then darkened 
and pieces of barium, platinum and zine blende placed near 
the polonium glowed with a bright, greenish light. The as- 
semblage of chemists were thrilled with astonishment. It 
appeared to be a miracle. 

In the section of organic preparations Professor Proskauer 
of Berlin read a paper on the sterilization of drinking water 
with ozone and ozone waterworks, the German electricians 
having succeeded in producing at small cost a concentrated 
solution of ozone. The speaker, with Professor Ohlmueller 
and Professor Prall of the Imperial Health Office, made ex- 
haustive experiments with the solution in purifying water. 
The experiments inclu:ied tests with water artificially impreg- 
nated with the deadliest disease germs, like typhus, cholera 
and dysentery. Such water was pumped through the so-called 
ozoning tower and then rigidly analyzed. All the germs were 
found to be killed, whereas the ordinary method of sand fil- 
ters left the germs living. Moreover, the water was greatly 
improved in quality through the increase of oxygen from the 
ozone. 

Professor Proskauer said the ozoning plant was cheaper 
than the sand filtering system usually used in city water- 
works, hence the time had come for the general introduction 
of ozone plants. The town of Weisbaden, added the profes- 
sor, already has one of these plans which sterilizes 250 
cubic feet of water hourly. 


American files are monopolizing the trade of Balboa, Spain, 
according to the report of the British consul at that point. 
He says the American files are preferred because they are 
70 per cent cheaper than the British files and are lighter, 
which is a great advantage, owing to the high customs duty 
levied by weight. 
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AUTOMOBILES OF THE WOODS. 


Powerful Tractors that Make Their Own Roads as They Move 
Through the Forests, Marking a New Era in Haulage. 


What the automobile is to the boulevards of the city, is the 
-reat modern traction engine to the rough roads of the forests. 
ijere is where the greatest blow has been given the horse, and 
-yen the steam railroads are feeling the effects of the growing 
popularity of the mammoth tractors for hauling all kinds 
if products through wildernesses and mountainous defiles that 
‘he locomotive has never penetrated. In the mining regions 
North America, South America and South Africa the trac- 
tion engine is gaining such great favor as to presage a new 
va in haulage. 

fhe same results can be accomplished by the traction en- 
cine in hauling logs, lumber, ore or nearly any product at 
much less than balf the price of horse or mule power. ‘hese 
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DIAMONDS FOUND NEAR CHICAGO. 
Seventeen Rare Specimens Discovered in Past Years Points to 
Existence of Lode 


Alja R. Crook, professor of geology in Northwestern Uni 
versity says there are many diamonds of rare value lying 
unseen in the tracks of the glacial drift between Chicago and 
Milwaukee. They only need the keen eye of the searcher to 
be uncovered, he says, and 17 of them ranging as high in 
weight as two carats have already been found in past years 

“If a small, round, transparent, glassy or adamantine min- 
eral of light color is found,” said he, “it would be well to 
test its hardness. If it scratches everything available and 
if upon weighing it proves to be three and a half times heav 
ier than its bulk in water it may be pronounced a diamond.” 

“It is possible,” adds Professor Crook, “that a common 
mother lode of diamonds in this vicinity might be found if 


Transporting 30,000 Feet of Lumber by Modern Methods 


are some of the reasons that the traction engine is growing 
as popular in the woods as the automobile is in the city. 

Enterprise says: “The general soil in the timber regions 
is exceedingly well apated for the utilization of the gigantic 
tractor with its accompanying logging train, and a special 
roadway is seldom required to be constructed for its pas- 
sage, as the huge steel monster easily forms an excellent 
pathway, crushing the small timber and brush in its road 
betwixt the standing timber, barely sufficient space for the 
clearance of its bulk being essential for its operation. 

Trucks of a different design from those used in ore or 
heavy freighting are necessary in lumbering, though the same 
comparative degree of strength is retained in their embodi- 
ment. In the loading of the log-trucks with the fallen tim- 
ber, the truck is located beside the log and a strong chain 
passed securely about the prostrate timber, one end of the 
cable being attached to the tractor, which rolls forward, 
dragging the huge logs in position on the trucks, loading 
the train with ease and rapidity. In transporting the lumber 
to a general shipping station from the saw-mill the tractor 
is enabled to convey six or eight heavy wagons, constructed 
similar to the ordinary horse truck for lumber hauling, and 
on these wagons are loaded an aggregate of 30,000 to 40,000 
feet of the sawed lumber. Grades of five to fifteen and even 
twenty per cent are easily traversed by this giant of traction 
with the loaded trucks, at an average rate of two and a half 
miles per hour, while on level roads a speed of three and a 
half miles is readily attained. 

The steam power can be generated with either oil, coal or 
wood, without alteration to the firebox, except in the utiliza- 
tion of oil, an oil burner is attached. 


Try a Popular Mechanics want ad. 


the lines were drawn through the finding places of the vari 
ous specimens. This pocket or mine is undoubtedly some- 
where between Chicago and Milwaukee.” 

Professor Crook talked about his claim for Chicago sands 
as a hiding place for precious stones with earnestness. 

“The occurrene of diamonds in seven localities north of 
Chicago may authorize us in expecting to find them even 
closer at hand. All of the gems found were located either in 
the sand and gravel of kettle moraines or in the beds of 
streams.” 


BALLOONS AS SANITARIUMS. 


How would you like to be shot up into the air a few thou 
sand feet in a balloon or air-ship for a few hours’ inhalation 
of pure air? Physicians say that such a poceeding is 
very likely to become common in the treatment of certain 
diseases as soon as aerial navigation is perfected. The merit 
of the method cannot be disputed as cases are only too numer- 
ous where patients would be greatly benefitted if they could 
breathe air which is free from the infections of a large city 
Air-ships may also solve the problems which confront the 
children’s fresh air societies. To secure an altitude of a 
mile for a sick person would be only a matter of a few min 
utes; to go to the mountains would take hours or several 
days. 


The German government .ill employ 150 doctors to com- 
bat the mysterious “tropical worm” disease which has at- 
tacked 20,000 Westphalian miners. 
Popular Mechanics is written so you can understand it. 
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EASY ELECTRICAL EXPERIMENTS 


By L. P. DICKINSON 


HOW TO MAKE A LARGE INDUCTION COIL.—III. 

After the various sections of the induction coil are wound, 
as described in the last chapter, they must be connected to- 
gether or “stacked.” Each section is connected in series with 
its neighbor, and the turns are so con- 
nected that the current will go around 
each section in the same direction. Be- 
tween the sections are two rings cut 
from heavy manila paper, the outer diam- 
eter of the rings being four inches. Three 
rings separate the sections, and prevent 
a spark from passing between the sec- 
tions. 

Take a piece of board about % inch 
thick, and cut a circular piece 4% inches 
in diameter. Through the center bore a 
hole, which shall be large enough to ad- 


primary, and make a tight fit. This 
piece of wood is seen at D in Fig. 4, with 
the tube projecting at T for a distance 
of three inches. 

The method of stacking the sections is 
indicated in Fig. 3 of the preceding 
chapter. Beginning with the bottom 
section, lay upon it one of the paper 
rings already mentioned. The bottom section should be one 
of the eighteen sections of 1,000 turns. Cut a little slit in 
the edge of the paper ring, in as far as the wire, and through 
this slit pass the terminal of the wire. Now on top of this 
lay another paper ring, with its slit turned around so as to 
be 90 degrees from the first slit. On top of this place the 
second section, passing its terminal through the proper slit, 
and connecting it to the terminal of the first section with a 
small, soldered joint. Proceed in a like manner with all the 
sections, taking care to have two paper rings between each 
section, and to have the joints between the wires as far from 
each other as possible. 

The “stacking” is to be begun upon the board D, Fig. 4, 
as a base, the sections being piled up around the primary. 
Between the first section and D is to be placed a wooden 
ring whose outside diameter is 3% inches, and whose thick- 
ness is % inch. After piling up nine of the smaller sections, 
insert another wooden ring whose thickness is % inch. Then 
put the larger sections (those containing 1,500 turns) into 
place. Above these place another wooden ring *% inch thick, 
and above this the remainder of the 1,000 turn sections. The 


wooden rings used should be thoroughly dried in an oven 
and then well soaked in boiling hot paraffin wax before being 
used. 

The two terminals of the finished secondary may be 
brought out at the ends, one through a small hole in D, the 
other being left sticking straight upward. Now select a piece 
of heavy wrapping paper, and of it make a stiff tube which 
shall surround D and the coils which it supports. This tube 
is to be filled with melted wax, so it must make a tight joint 
with D. A string wrapped tightly about it will help make 
the joint tight. 

Now make up a mixture by melting together four pounds 
of rosin and one pound of beeswax. When this mixture is 


mit the pasteboard tube containing the. 
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hot, pour it into the tube containing the sections. A heavy 
weight should be placed on the sections to keep them from 
floating, which may be removed when the wax is nearly 
solidified. The wax should extend above the top of the sec- 
tions for a distance of % inch. As the wax cools it contracts, 
and more hot wax must be added from time to time. 

A section of the finished secondary is shown in Fig. 6, the 
primary being removed. The outer paper tube, as well as D, 
is removed, as they are only temporary. Also the wooden 
ring nearest D is removed by chipping away the wax, and 
its place filled by pouring in hot wax. 

One of the interior wooden rings is indicated at W. 


THREE STORIES OF TRAFFIC. 


In the town of Lead, South Dakota, is perhaps the most 
peculiar railroad crossing in the world, for no less than three 
different roads meet at this point, but none on the same 
grade. One above the other they extend, requiring two 
bridges above the railway which is on the surface. This re- 
markable state of affairs is due to competition between two 
systems in the West. The Chicago, Burlington & Quincy 
first laid its tracks through the valley which forms the only 
natural approach. The company thought it had shut off all 
rivals, but surveyors of the Chicago & Northwestern found 
that they could also reach it by making a cut through the 
hills which form the sides of the valley in which the com- 
munity lies. This plan was determined upon and what is 
known as the Elk Horn Valley branch of the Northwestern 
was extended literally over the town, for the trains reach it 


Busy Crossing at Leads, 8. D. 


on a trestle work elevated at a considerable height above 
most of the streets. The vicinity is noted for its extensive 
ore deposits and it is the center of the Homestake mines, one 
of the largest copper producers in the West. The mining 
company owns fields on each side of the valley, and to con- 
nect its properties decided to build a viaduct, as shown in the 
photograph, which is much higher as will be noted, than the 
Elk Horn Valley road. Over the viaduct are hauled trains 
of ore cars not only by steam, but by compressed air locomo- 
tives. As a singular coincidence, at the time the picture was 
taken, a train on the Burlington road, also one on the Elk 
Horn Valley, a train of ore cars drawn by one of the mining 
company’s steam locomotives, and a compressed air motor 
were al! within range of the camera, so that not only this 
“three-story” railroad, as it might be termed, but four differ- 
ent systems of transportation are shown in the picture. This 
overhead crossing is noted among railroad men throughout 
the West owing to its peculiarity. 


A locomotive builder says: ‘We see no reason why there 
should be more failures with large engines than with those 
of medium size, except that the enormous pressure due to 
increased diameter of cylinders and high steam pressure have 
not been fully realized. This, however, is a matter that can 
be learned by experience.” 


‘Popular Mechanics is written so you can understand it. 
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BATTLESHIPS OF ANCIENT DAYS. 


Not_Like Those of Present Time, But they Often Wreaked Fright- 
ful Carnage 


War vessels of ancient days, when people fought with 
spears, javelins, bows, battle-axes, ete.. were of construction 
quite different from the powerful steel structures of today. 
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The illustrations show the kind of war vessels used by the 
Northmen, the inhabitants of Norway and Denmark, in the 
tenth century, at the time when Rollo, the Northman out- 
law, banished from his country, invaded France, and there 
established the famous line of Norman dukes, from which 
descended William the Conquerer. While these vessels were 
far less formidable than those of today, the carnage executed 
in their conflicts was usually greater than in modern marine 


Marauding Expotition of the Northmen.—Drawn by H. Vogel 


Rollo Besieging Paris— Drawn by A de Nedville 


battles. The vessels, while of wood, were built wonderfully 
strong, much more so than any wooden vessel of the present 
day. They were propelled by oars and sails and the prows 
were usually decorated with some peculiar beaked design 
emblematic of their mission of death. The ancient galley was 
the most common form of these war vessels. It was pro- 
pelled by oars, whether or not it was equipped with masts 
or sails. It was ofter from 100 to 200 feet long, 
having 20 oars on one side. It had two or three masts rigged 
with lateen sails, and carried a complement of 1,000 or 2,000 
men, and was very efficient in mediaeval warfare. Galleon, 
galliots, galleasses, half galleys and quarter galleys were all 
modifications of this type. 

The lower illustration shows Rollo besieging Paris with a 
fleet of these boats. It was when Charles the Simpje was 
king of France. Charles was made prisoner in the city while 
the siege progressed and through negotiations the land now 
constituting Normandy was given to Rollo and his successors 
as their permanent possession. 


FORESTS IN THE BOTTOM OF THE SEA. 
Stiange and Unknown World Inhabited by Many Queer Animals 


Great forests of seaweed cover the bottom of the ocean, 
and reach from the greatest depths to the surface. In these 
forests there is life more diversified than in the primeval! 
forests of the tropics. Spiders and wormlike animals of 
enormous size, infusoriae, crabs, sea urchins, shells, crusta- 
ceans, starfish, turtles and millions of other things of all 
kinds find their home in these unfathomed deeps. 

Such are the facts that have been established by the latest 
scientific discoveries. It has been until recently the prevalent 
impression that at great depths in the ocean no organic life 
could exist, for no light penetrates as far, and the pressure 
of the water there is very great. As a matter of fact, the 
pressure is so great that ordinary articles of wood are com- 
pressed to half their ordinary size, if lowered to a depth of 
3,000 feet. A diver at the depth of 10,000 feet would have 
weight upon him equal to several hundreds of the largest 
und heaviest locomotives. There are depressions very much 
deeper, however, and soundings have been made establishing 
depths of more than 22,000 feet near the Island of St. ‘Thomas, 
in the Atlantic, and of almost 27,000 feet near the Japanese 
in the Atlantic, and nearly 27,000 feet near the Japanese coast. 
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SHOP NOTES 


their pointed ends against the work and 
the other ends in the cup of the screws, 
as shown in the sketch. In this way the 
work is held very nicely. If the marks 
caused by the points will injure the 


work, a piece of sheet metal can be 


HANDY PLANER AND SHAPER CLAMPS. square, self-hardening steel were cut in placed between the work and the point. 
. lengths of about 2% inches and a point, The marks, however, will be slight, as 
A writer in Machinery sends the similar to that on a center punch was the clamping force required to hold the 


sketch of a style of planer clamp which 
he recently found very convenient for 
holding some long, narrow pieces that 
could not be handled in a chuck or held 
down by straps. Some pieces of iron or =: 
steel 1144 inch square by 5 inches long 
were turned down at A to fit the holes 
in the platen of the planer. At B a hole 
was tapped, at an angle of 10 degrees ground on one end. 


work firmly is very small. 


The Liberty Bell is to be exhibited at 
the St. Louis World’s Fair and will rest 
in the center of the rotunda of the 
Pennsylvania building. 


Planer Clamp 
The other end was When you want anything you can get 


with the horizontal, and fitted with a %- ground round to fit the cup point of the it easily by merely inserting a want ad. 
inch cup-pointed setscrew. Pieces ot setscrew. These pieces are placed with jin Popular Mechanics. 


FEW CAN TEST PORTLAND CEMENT. 
Surprising Ignorance Shown--Instructions That May be of 
Service 


The testing of cement for the concrete work in the im- 
portant new improvements at the Norfolk Navy yard, resuit- 
ed in the selection of Old Dominion Portland cemeat. In 
making the tests some difficulty was experienced in procur- 


having a sectional area of one square inch and subjecting 
it to a pulling strain on a proper testing machine until the 
briquette is torn apart or broken. 

For the sake of uniformity the briquette, both of neat 
cement and those containing sand, should be immersed in 
water at the end of 24 hours. Ali briquettes should be kept 
covered with damp cloth while exposed to the air. Clean, 
fresh water, having a temperature between 60 and 70 de- 
grees F., should be used for the mixture and immersion of 
samples. The proportion of water varies with the fineness, 


Norfolk Navy Yard 


ing men of proper experience in manipulating the materials 
so as to obtain approximately accurate results. Because of 
the surprising ignorance in this process Popular Mechanics 
herewith gives a few notes that may be of value in the 
future: 

The test for tensile strength on a sectional area of one-quar- 
ter square inch is recommended. In the small briquettes there 
is less danger of air bubbles, the amount of material to be 
handled is smaller, and the machine for breaking may be 
lighter and less costly. The manner of testing the strength 
of Portland cement iz to mold the sample into a briquette 


age, and other conditions gf the cement and the temperature 
of the air, but is approximately as follows: 

For briquettes of neat cement, Portland, 18 to 28 per cent. 
For briquettes of one part cement and three parts sand, & 
to 11 per cent of total weight of the sand and cement. If 
an excess of water is used, that which does not combine 
chemically with the cement will remain suspended in the 
mass and be a source of weakness, while, if an insufficient 
quantity be used, a chemical action will have been set up 
without the possibility of its being completed, and as a re- 
sult -will be equally fatal to the strength of the cement. 
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It is not possible to give full instructions in the art of gaug- 
ing a cement. It can only be acquired by practice. ‘The 
cement must be brought, by dexterously working it with a 
trowel, to the proper consistency for filling the molds, and this 
condition should be attained with the minimum amount of 
water. The rapidity with which a cement sets or loses its 
plasticity furnisbes no indication of its ultimate strength. 
It simply shows its initial hydraulic activity. For sake of 
uniformity all sand briquettes should be made of standard 
crushed quartz as recommended by the American Society of 
Civil Engineers. No matter whose make of machine is used 
for testing, the strain must be applied to the briquette at a 
uniform rate, otherwise a false result will be obtained, for it 
the weight is put on very quickly the briquette will bear a 
greater strain than if it is applied slowly. ‘The stress should 
be applied to each briquette at a uniform rate of about 400 
pounds per minute, starting each time at O. In selecting 
cement for experimental purposes, take the samples from 
the interior of the original packages at a sufficient depth to 
insure a fair exponent of the quality and store the same in 
tightly-closed receptacles, impervious to light or dampness, 
until required for manipulation, when each sample of cement 
should be thoroughly mixed, by sifting or otherwise, to insure 
uniformity in character throughout its mass. 

The illustration shows the recent construction of a con- 
crete bulkhead around fitting-out slip at the U. S. navy yard 
at Norfolk. In this work 8,000 barrels of Portland cement 


were used. 
THE FOUNDRY CUPOLA. 

In discussing the foundry cupola in the Engineering Maga- 
zine, Robert Buchanan says that whether cupolas be short 
or tall, the principle on which they melt is the same, the 
blast blowing on to the fuel, the iron to be melted being 
a certain distance above the points of entrance of blast. The 
form which the cupola shall take in the region of the tuyeres 
down to the bottom or hearth depends largely on the class 
of work for which the metal is melted. Where light castings 
are the main production, and thorough mixing of the metal 
of no great importance, tuyeres may be fixed at a short dis- 
tance above the hearth. Where heavy castings are being 
manufactured, the tuyeres must be sufficiently high to admit 
of the collection of a quantity of metal before tapping. 
Proper mixing is not possible in a cupola with two tuyeres, 
from which the iron is carried away practically as quickly 
as melted. If it is desired to improve the quality of the iron 
still further by more thorough mixing, and at the same time 
have low tuyeres, then a receiver must be used wherein to 
collect the metal. But this has the drawback of increasing 
the consumption of coke. 

Cupolas having solid bottoms are in almost universal use 
in Great Britain. The drop bottom is more universally used 
in the United States. The advantages of the solid bottom, he 
says, are that it requires only one making up, and retains 
the heat from the previous cast, and so does not chill the 
iron when melting is first begun. The principal drawback 
is the awkwardness with which the remaining coke and slag 
ire withdrawn at the termination of the melt. The ad- 
vantages and disadvantages of the drop bottom are nearly 
ihe converse of these. Our experience here differs somewhat 
from Mr. Buchanan's. We have found that the solid bottom 
requires frequent making up, and it does not retain much 
of the heat from the previous cast. If it did, it would not 
be possible for the furnacemen to go inside to repair the 
lining as he has frequently to do. 


ANOTHER MONSTER GANTRY CRANE. 


Machine to Operate in Boston Harbor Larger Than the One at 
Kiel, Germany 


Modern mechanical progress is so rapid that closely follow- 
ing the publication in Popular Mechanics of an account of the 
big electrical crane in the harbor at Kiel comes the announce- 
ment that there is in commission in this country an even 
larger and more powerful lifting machine—the traveling fold- 
ing jib gantry crane in the Fore River Shipyard at Quincy 
Point, Boston Harbor. The American hoist is not intended for 
loading and discharging cargo, however, but is one of the 
remarkable engines of a modern ship-building plant. 

The Fore River gantry crane is the biggest of its kind in 
this country. It is built of bridge steel, is 105 feet high, 
With a base 56 feet by 50 feet, and the jib, which has an 
outreach of 94 feet, is 49 feet six inches above the track and 
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Gantry Crane Stepping One of the 50-Foot Stacks of the U. 8. Cruiser Des 

Moines at the Fore River Shipyard, Quincy, Mass. 
can be raised vertically so that its end is 146 feet in the air. 
The structure runs back and forth on the concrete ftitting-out 
dock at which the cruiser Des Moines is now being made 
ready for her trials and is to be used for stepping masts and 
stacks, installing boilers and engines, mounting ordnance, 
and setting armor plate. It has two lifting trolleys that run 
back to the hindmost leg, one of 50 tons capacity and the other 
of 75 tons. At its furthest reach the machine can lift 20 
tons; it will lift 25 tons 84 feet from the outer wall of the 
dock, and 75 tons 52 feet out. By means of it the heaviest 
armor plate for the great battleships building at Fore River 
can be fixed in place on the further side of the vessel as it lies 
in the fitting-out basin. 

The crane looks like two big steel triangles joined at their 
apexes and under each of the four legs is a four-wheel truck 
running On narrow-gauge tracks by electric power. ‘he fit- 
ting-out dock on which it travels consists of two heavy con- 
crete walls, 56 feet apart, the space between being filled in 
solidly. It skirts the machine shop, passing a lower entrance 
so arranged that whole engines, for example, built on the 
floor above, could be lowered intact to a platform car and run 
out to a vessel’s side, there to be picked up bodily by the 
gantry crane and set down inside the hull on just the spot 
where they must be fastened permanently. ‘The railroad 
track along the middle of the dock, under the crane, is of 
standard gauge and connects with the spur that brings heavy 
material into the yard from the main line of the New Haven" 
road two mileg away. 

The illustration shows the huge machine undergoing its 
first test when the 50-foot smoke stacks of the Des Moines, 
which weigh between five and six tons apiece, were stepped, 
each funnel being picked up from the dock and set in place 
at one lift. 


The gross earnings of the American Locomotive Company 
for the year ending June 30 were $32,863,730, an increase of 
$6,465,335 over last year. 


~ 


A homing pigeon, belonging to Lieutenant Bird of the York 
Point Garrison, Victoria, B. C., has made a record flight be- 
tween Victoria and San Francisco, leaving San Francisco at 
daylight and arriving at Victoria at 8:30 p. m. 
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THE CARE OF A GAS ENGINE. 


There are a number of little things 
that may happen to a gas engine, says 
the Mining and Scientific Press, which 
the attendant must lock out for. An oil 
cup may run dry or get stopped up. 
A lock nut may work loose on a valve 
stem, and if not looked after, may wear 
off the cotter pin above it and allow the 
valve to drop into the cylinder. 

An ignitor wire may work out of the 
terminal nut and become’ grounded, 
thereby shutting down the engine. This 
last would not happen if the set screw 
in the terminal nut had been clamped 
down on the wire. A trip stem nut may 
work loose, so as to prevent contact tak- 
ing place between the points of that ig- 
nitor, thus causing the cylinder to miss 
fire, or it may make in the opposite direc- 
tion till it allows the points to remain 
permanently in contact, thus short-cir- 
cuiting the other ignitors and causing a 
shutdown. 

An advantage of a two or three-cylin- 
der engine is that a failure of one cylin- 
der does not cause the engine to stop, 
and many small derangements may be 
cured while running. An exhaust valve 
may leak and need grinding. An agita- 
tor may become grounded by moisture 
or carbon. A battery may become ex- 
hausted and need renewal. A _ bearing 
may need keying up. 

Backfiring is the ignition of the ex- 
plosive mixture before it has entered 
the cylinder. A sharp explosion and a jet 
of flame from the air inlet usually ac- 
compjanies it. That may be caused by 
a bad mixture of gas and air, burning 
so slowly that flame hangs in the cylin- 
der during the whole of the expansion 
and exhaust stroke, thus igniting the in- 
coming gases when the valve opens. Or 
more rarely, a leaky inlet valve may al- 
low the evplosion flame to shoot into the 
mixture outside and ignite it. Back- 
firing should be cured, for it checks the 
speed of the engine, and sooner or iater 
necessitates new inlet valve springs. By 
driving the inlet valve down till the 
spring comes solid it often wedges one 
coil sideways over another, thus crush- 
ing them together and decreasing the 
lifting power of the spring. 

A mammoth watch, built so large that 
people may walk around in it among the 
moving wheels, is to be a feature of the 
St. Louis World's Fair. 
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The Camera in ,War 


It Serves Many Useful and Interesting Purposes--How a 
HodakKk Loaded With Powder and Nails 
Effected a Prisoner’s Escape 


The camera and kodak as part of the 
accouterment of soldiers, have entered 
into a new field. So serviceable have they 


proven in the Philippines that it would 
not be surprising to hear of their being 
adopted as regulation army equipment in 
the near future. The views obtained 
by the soldiers served many valuable 
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purposes in identifying rebellious Fili- 
pinos, criminals and localities; the camera 
“ases were of use to soldiers in carrying 
ammunition and numerous small trink- 
ets. 


MACHINERY BARGAINS 


“Little Giant” % yd. Traction Steam Shovel, $3,050. 

Vuican 30-ton, i yd. Steam Shovel, &3,3:0. 

Marion 60-ton, Style “AA”, 124 yd_, $4,750, South. 

Porter, 9x14, 36 gauge, saddle-tank, Dinkie, $2,400. 

12 H. P. ‘ Advance” Traction Engine, almost new, $425. 

25 H. P. Erie Portable Skid Boller, $280. 

40 H. P. “Economic” Skid Boller, $425. 

14x®) Atlas Automatic Engine, $500, Chicago. 

Knowles Duplex, 12x81x12 Steam Pomp, $265. 

No. 71 Reading double drum Hist, with boiler, $675. 

10 other second hand Hoisting Engines in Chicago 
stock. 

New and Secont hand Machinery generally for con- 
tractors, railroads, mines and quarries. 


WILLIS SHAW, MACHINERY 
171 La Salle Street Chicago, Illinois 


date goods & sure money makers. Copied 
T.B MOTT, 415 Dearborn St., Chicago, 


40-p. Catalog & Agents’ Terms. Up-to- _ 


Fic.2 


One soldier, by arranging a Moro pipe 
pistol inside of a kodak case was en- 
abled to escape from captivity. The ar- 
rangement is shown in Fig. 4. The sol- 
dier, instead of loading his camera with 
films, loaded the pistol with powder and 
bits of nails. His captors, thinking the 
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device was a “picture-taking machine” 
lined up in front of him and ordered him 
to take their pictures. The American 
pointed the camera at the line of Filip- 
inos as if he were going to obey and dis- 
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charged the pistol by putting a lighted 
cigarette through the top at J. The whole 
column of savages were blinded by the 
nail fragments and powder, and in the 
confusion the American soldier darted 
into the woods and made his escape. 
When pursuers came near him all he had 
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to do to make them turn their heels was to point the camera 
at them again. 

Equipment for carrying kodaks and cameras as employed 
by some of the soldiers in the Philippines is shown in the 
accompanying illustrations. Fig. 1 is a square-box kodak 


Crossing a River 


fitted with a base apartment A into which rolls C C and box 
B are placed. The cover D is arranged for hooking up. A 
soldier with the United States engineering corps in the Phil- 
ippines has to carry a revolver instead of a rifle. His ammu- 
nition he carries in a part of a belt fixed to the front of a 
folding-kodak case, like Fig. 2. Pockets E E are sewn to the 
edge of the case and are made waterproof so as to carry rolls. 
In the package F are carried various small articles, such as 
pencils, paper, stamps, strings, etc. One of the principal dif- 
ficulties is keeping the films and plates dry in the drench- 
ing rains of the tropics. Waterproof tins are used by some. 
Fig. 3 shows a method of mailing film rolls home from the 
field. It is a piece of hollow bamboo tube, cut in half at H 
and sealed and labeled for mailing. Fig. 5 is a kodak case 
as decorated by one of the Dattoes of Mindanao. At L is a 
base of metal in which are three pearls. These are from 
the pear! fisheries of Jolo. At M is another cluster of pear!s. 
The ground work is made in shells. This is more ornamental! 
than useful for war purposes. Some of the soldiers carry 
their developing outfits, but usually they are compelled to 
keep these in the garrisons as there is no room in the haver- 
sack. Figs. 6, 7 and 8 show crude home-made devices used 
by a few soldiers for carrying developing liquids. ‘he first 
is a piece of bamboo; Fig. 7 is a piece of cocoanut shell. Fig. 
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8 represents some bristles placed in a quill and used for a 
brush. 

The half-tones show some interesting and valuable pictures 
obtained by soldiers in the field in the Philippines. 

A contributor to the Photo Beacon, the great journal of the 
trade in America, says: “The difficulty of carrying kodaks 
and supplies in the swamps and hills of the Philippines is 
greater than in Cuba. I think it posssible for any one in the 
Philippines to carry a folding pocket-size kodak and with a 
little exertion and strapping the larger sizes may be carried. 
The film machine is most freely used in the field. One of the 
chief problems in the Philippine campaign is the question of 
supplies. It seems to matter very little how large the orders 
of dealers may be on the United States houses for supplies, 
these dealers are usually out of whatever you want. Just 
now I am with a column in the interior of Mindanao and 
could sell my 2% by 3% roll of films and the next two sizes 
larger for $2 gold each roll. In fact | would myself pay the 
price each for a dozen rolls. I am down to the last roll and 
the available views which are daily presenting themselves 


Carriage Journey in the Philippines 


are too good to miss. Forts and stockades are being taken 
and all is activity.” 


Work on the six-masted steel schooner, William J. Douglas, 
is being rushed at Fore River in order to get the vessel off 
the ways early next month, when the blocks for the 16,000- 
ton battleship Vermont will be set in her place. 


MECHANICS IN MEDICINE. 


No field of investigation offers more as 


MANUFACTURE OF HOLLOW CELLU- 
LOID ARTICLES. 


Matthews Torpedo Launch 


alluring inducements to the mechanical! 
inventor than that of medicine. Many 
diseases, which have been most obstinate 
under the treatment of drugs, yield im- 
mediately to some simple device which 
bas been invented by some one wholly 
unskilled in medicine. An illustration of 
this is the invention of a nasal disk, 
which purifies all the air breathed by 
its wearer. When one stops to consider 
the vital importance of pure air in cases 
of consumption, asthma, hay fever, etc., 
its value becomes apparent. Physicians 
have recommended that sufferers from 
these complaints seek a more salubrious 
climate as the only relief. These disks 
accomplish the same results in a much 
more efficient and at the same time con- 
venient way. 

As far as can be ascertained, the re- 
sults seem to support all its inventor 
claims for them. The disks are the in- 
vention of W. Rollo Wilson, of the Cos- 
mopolitan Block, Chicago, who has de- 
voted seven years to their perfection. 
They consist of a small concave soft rub- 
ber band, which contains a filtering ma- 
terial, excluding all irritants, but permit- 
ting free respiration. 


A German inventor applies to this end 
steam or hot-water pressure in molds. 
The hollow articles may have depres- 
sions or perforations formed in them; 
colored celluloid ornamentations are ap- 
plied to their outer surfaces, and they 
are again placed in the molds and sub- 
mitted to the steam or hot-water pres- 
sure, so that the added celluloid becomes 
embedded and a smooth exterior is ob- 
tained. They are allowed to cool under 
pressure. 

— 

Five battleships a year is President 
Roosevelt’s naval policy. This means 
naval expansion which will make the 
first adequate to the needs of the nation 
witbin the next few years. 


The director of the mint has purchased 
for Philippine coinage 63,000 ounces of 
silver at 53.35 cents to be delivered at 
San Francisco. 

A train of 78 loaded cars on the Penn- 
sylvania made the run from Altoona to 
Harrisburg, Pa., 132 miles, in six hours 
and thirty minutes. 


MATTHEWS @ CO. 
Bascom, Ohio, U. S. A. 


These launches have been successfully sold and 
used for the past ten years all over the world. 
ALTHOUGH NOT UNDER OUR NAME. Handsomely 
iMustrat -d catalogue and reference book of Marine 
Laws and Tables in press. Let us mail you a copy. 


THE IDENTICAL 


y 


WOOD WORKING 

MACHINE 

You want is probably standing on our floor. » 
If so, you can N 
SAVE DOLLARS 

by buying it from us. Write us for cuts with 
description of the machines you need. We > 


have the largest stock in Chicago. 
MACHINERY EXCHANGE 
4 13- N. Canal St. .. Chicago 
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breathe pure air 


your strength, vitality, your very life is 
dependent upon the air you breathe. 


Impure air weakens the lungs, caus- 
ing Consumption; irritates the nasal 
passages, causing Hay Fever; congests 
the bronchial tubes, causing Asthma. 

The WILSON NASAL DISKS  ex- 
clude every particle of impure matter, 
permitting nothing but the purest air 
to penetrate into the respiratory or- 
gans. They can be breathed through 
freely, are of no inconvenience, are in- 
visible and self-retaining. 

Every breath ot air is purified, disinfected ana 
steri.ized. Your respiration organs are strength- 


ened, vitalized and soon brought to a normal 
condition. 

They afford the only specific for Hay fever; a 
positive preventive for Asthma and are of im- 
measurable value to Consumptives. 


Send for Free Booklet with state- 
ments from leading medical journals, 
physicians and hosts of relieved suf- 
ferers. 


WILSON NASAL DISK Co. 
41 State St., Suite I, CHICAGO 


KEEP COOL 


A 9-in. Electric 
Fan Motor with bat- $6 


ning. Cost $1 to renew. 
Price $6. Cash with order or 
with order, balance 0. 0. D. 
oney back ii not satisfactory. 


Agents Wanted. 


ACME ELECTRIC CO. 
\200 So. Clinton St. Chicago, 
Reference: Continental National Bank. 


THE “SUCCESS”? GRINDER 


Has the Highest Speed of any Foot 
Power Grinder and is fitted with 
CARBORUNDUM GRINDING WHEELS 
Will grind anything without drawing the temper. 

Is regularly equipped with two 
Carborundum Wheels and com- 
plete polishing outfit, consist- 
ing of felt whee: coated for use, 
and cloth buffers with the nec- 
essary polishing compound for 
plumbers to polish up rough or 
finished brass. 

Will be shipped without ad- 
vance payment to any part of the 
United States east of the 
Rockies on ten days free trial. 
If satisfactory remit us $9, less the 
freight. If not entirely satisfac- 
tory return to us at our expense, 


LUTHER BROS. CO. 
North Milwaukee, Wis. 


hdl bt and the use of elec- 

ee tricity go hand in hand 
in every factory. Your 
workmen will be 
more efficient if their 
benches are well lighted and your machinery 
can be run cheaper with a motor. Electric light 
and power is needed in every factory and we 
can supply dynamos and motors at small cost. 
Our factory telephone system will also save 
money for you. nd for catalogue, illustrating 
dynamos, motors, gas engines, castings, etc. 


L. W. GILLESPIE @ Co. 
218 E. 4th Street, Marion, Ind. 


THE OWNERS OF THE DEEP. 


One shall hang to the jolting helm 
In the path of the blinding spray, 

And he shall hark in the crushing dark 
For the surf in the open bay; 

And he shall hold through sleet and wind,— 
Muscle and heart of steel,— 

And take his trick on the seething deck, 
The guardsman at the wheel. 


One shall ride in the racing ropes, 
Glittering, thin, and white, 

And he shall cling to the reeling Thing 
That's drunk o’ the cup of Night; 

And he shall perch on the topmost spar 
In the face of the tempest fangs,— 

Watching afar, like a wakeful star, 
Aloft the lookout hangs. 


One shall walk the narrow bridge 
To the song the breakers sing, 
And he shall rule his kingdom stanch 
With the might of a sailor king; 
He shall hold his hand to her throbbing heart 
Through the passionate hour of wreck, 
And the toil and tears of the hurried years,— 
The man o’ the quarter-deck. 


These are the emperors of the waves 
That slide through the breathless night, 
They rule their own from a reeling throne 
O’er shimmering fields of white; 
They dare the death of the under-world 
Where the souls of the sailors sleep, 
They walk as kings where the tempest 
swings,— 
The owners of the deep. 
—Lippincott’s Magazine. 


NEW FOLDING BERTH FOR VESSELS. 


A folding berth for yachts and other 
vessels, which occupies very little space 


Patent Folding Berth 
and can be used as a settee by day, is 
shown in the cut. It is made of metal 
and covered with cushions. 


GIRL RUNS A MACHINE SHOP. 


“Even if I am a girl I will run this big 
machine shop the way papa did, as near 
as I can.” 

And pretty Carrie F. Jones rolled up her 
sleeves and went to work bossing the 
100 men in the Kubel Machine Works, 
Chicago. The young woman is filling the 
position made vacant by the death of her 
father. Incidentally’she is setting a new 
pace for her sisters, for she is said to be 
the only woman machinist in the city. 
She is an expert in the trade, too, having 
been taught by her father, with whom 
she worked at the lathe. Miss Jones is 
not afraid of the oil and grime of the 
shop. She gives orders to the men even 
in the most difficult work. 


CHANNELLENE 
GRAPHITE OILS 


37 
= 32 
33 a2 
25 
3 
iso 
o= 
=f 
£s 
w 
nv 


MONARCH MFG. CO. 


COUNCIL BLUFFS, IA. 
TOLEDU, OHIO 


Store 
Telephones 


rrr 
Saves Time and 
time is money. It 
puts the Manager's 
office in communica- 
tion with the heads 


of all departments. 
Send for flier 5m giving 

description and prices. 
The Holtzer- Cabot Electric Co. 
395-397 Dearborn Street, CHICAGO 


Home Office and Factory: New York Office 
143 Liberty Street 


Boston (Brookline) Mass 


THE 
FOUR-TRACK 
NEWS 


An Illustrated Magazine 
of Travel and Education 
MORE THAN 100 PAGES MONTHLY 


Every issue of the magazine is beautifully jl- 
lustrated and contains cne hundred and twenty 
or more pages, each one of which is of human 
interest. 

The scope and character of the magazine is in- 
dicated by each month’s Table of Conteuts 
which includes a dozen articles upon the Places, 
Peoples, and Objects of all countries, with 
Nature-Studies, and other articles upon topics of 
general value and interest. 

SINGLE COPIES 5 CENTS, or 50 CENTS A YEAR 
Can be had of newsdealers, or by addressing 


GEORGE H. DANIELS, Publisher 
Grand Central Station - - New York 


THE ONLY ORIGINAL 


“ALLIER’ 


Works like magic; will do the 
work of ten men. Just the thing 

es, vines, plants, 
Agents earn big money. we 
Fellablo men. Now is thes 
reliable men. 

best 


BRASS FOUNDERS AND FINISHERS 
76-82 HLLINOIS STREET, CHICAGO 


Estimates furnished on BRASS CASTINGS ef every 
description + « Mention Popular Mechanics 


Fa. \ Batteries furnish power be- 
= 
Whitewashing 
Machine 
MANUFACTURED 
SOLELY 6 
Chas. L. Bastian 
Mfg. Co. | 


Foot and Power 


AND TURRET LATHES, PLANERS, 
SHAPERS AND DRILL PRESESS. 


SHEPARD LATHE CO. 
A131 W. 2d St., Cincinnati, O. 


Machine Cut Wood Gear. Patterns 


TO ORDER. 


We can make your gears better 
and deliver them quicker than you 
can in your own shop. 


SPUR, BEVEL OR SPIRAL 


Wood Pattern Work in all its 
Branches. Write 
CHICAGO PATTERN WORKS, Chicago, IIL 
fe. Main Peo 58 W..Randolph st 


METAL PARTS 


for any machine or device manufactured to 
order in any quantity. Models, Mechani- 
cal or Electrical, made from your drawings. 
Best facilities, prompt service, terms reasonable, 
SPIES ELECTRIC Go. 
91 W. Van Buren St.» Chicago/ 


Special Work 


Models—Experimental Work. 

Hardware Specialties Manufactured to Order. 
Special Machinery or Devices. 

Dies and Stampings. Drop-Forging Dies. 


THE GLOBE MACHINE Cleveland, Ohio 
AND STAMPING CO. Mention this hte paper. 


WSS WHAT EVERY YOUNG ELECTRICIAN WANTS. 
THE MODEL 
DYNAMO-MOTOR. 


ndescen 
Run Machinery, ete. 
Send stamp Sor Wlustrated catalogue. 
Groridge Electrical Mfg. Co., Elbridge, N. ‘Y., U.S.& 
10 VOLT, 1-8 H. P. 
Battery Motors 
$5.00 EACH 


WALSH’S SONS @ COMPANY 
250 Washington St. Newark, N. J. 
perts can not detect 


ZAMBES! GEM. --- 


Costs but one-tenth. In brilliancy and cut it has 
—, Setting solid gold. Write for illustrated cata- 
logue. ROWE & OO., Dept. X, 358 nace 


Great Discovery, Ex 


CYRUS w. RICE 
PATENT LAWYER 
Prompt and Careful Attention to Soliciting Patents 
1211 Ashland Block, CHICAGO 
Branch Offices: dhs aad 


References. 


Alithe Standard Machines Sold or Rented Any 
Where at Half Manufacturers Prices. Shipper 
with privilege of exemiaation. Send for cata'g 
__ Typowrtior Emportom, ,Chicago 


CHEAP. T California, Washington Ore- 
son. Colorado, We secure re- 

ced rates on household goods of intending settlers to 
bye was states. Write for rates. Map of California FREE. 


CONTINERTAL FREIGHT C0,,329'4 Dearborn st., Chicago 


FAN REVOLVES ON REVOLVING AXIS. 


Latest Product of Torrid Weather May 
Prove a Universal Benefaction. 

An electric fan that revolves on a re- 
volving electric motor, causing the fan 
while turning vertically to be revolved 
also in a horizontal plane, thus distrib- 
uting the air all over the room,,is the 
latest cooling device that has made its 
uppearance in Chicago during the hot 
weather. It was placed on the market 
by the Orr & Lockett Hardware Co., 71 
Randolph street. The effects of this 
double revolution in cooling a room are 
remarkable. It does away with the ne- 
cessity of keeping a multitude of fans 
in a single room, one fan giving the re- 
sults of three or four under the old con- 
ditions, and it obliterates the old diffi- 
culty of causing one or two persons to 


Latest Electric Fan 


be fanned until they shiver, while the 
rest of the occupants of the room are 
melting. 

The fan consists of a spherically in- 
cased mbdtor suspended from a ball bear- 
ing. The case of the motor is of alumi- 
num and is only 35% inches in diameter. 
The motors are provided with fan, fan 
guard and porcelain attachment plug for 
standard Edison sockets; also an adapter 
so they can be attached to T. H. sockets. 
These motors can be suspended from any 
drop cord, chandelier, ete., by merely in- 
serting the attachment plug in the socket. 
They are constructed for operation on 
both alternating and direct currents. 


STRANGE PARCEL BY MAIL. 

“A strange parcel comes to Philadelphia 
by mail every Decoration day,” said a 
clerk in the postoffice there. “It is a 
wreath of white roses, and it is addressed 
to the grave of John Smith, in a down- 
town cemetery. 

“We consign it to the letter carrier 
whose route covers the cemetery and he 
lays it on Smith’s grave. For seven years 
now the wreath has come regularly. The 
postmark on it is New York. The flowers 
are expensive—from the shop, I am told, 
of New York’s most fashionable florist. 
Who sends them I don't know.” 

Russia will build her own warships 

hereafter. 
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{ELECTRIC 
WONDERS 


Electric Fan Motor with Battery... 
Electric Table Lamp with Battery 
Battery Hanging Lamp. 
Telephone, with Battery complete........... 
Electric Door Beils, all connections.... 
Electric Carriage Lamp. 
Electric Hand Lanterns. 
$8.00 Electrical Medica! Batteries 
$12.00 Belt, with Suspensory 
Telegraph Outtits, complete 
Battery Motors from. 

.00 Bicycle Electric Lighta 

tlectric Railway 
Pocket Flash Lights............. 
Necktie Ligbts....... 


Send for Free Book. Describes and illus- 
trates many of the mom useful electric devices, 
at wondertully small prices. All practical. 
The lowest price in the world on everything 
electrical. Agents can make handsome com- 
missions and many sales. Write for complete 
information. 


* OHIO ELECTRIC WORKS, Cleveland, Ohio. 


Vienne mention Popular Mechanics 


Student to Draftsman 
Through the I. C. S. 


I am very well pleased with the Course 
I am taking in the Schools, and the 
instruction received has been of great 


benefit to me About two years ago, 
when I began the Mechanical Drawing 
Division of my Course, / knew nothing of 
drawing, but in six months had advanced 
so far that, through the Students’ Le- 
partment, 1 obtained a position as dratts 
man with the Schenectady Locomotive 
Works. Since then my wages have been 
increased over 100 per cent., and my 
work is giving satisfaction in every way. 
JOHN J. WING, 
Box 95. Schenectady, N. ¥ 


You can qualify in your spare time for a good 
position in your chosen profession. For full particu 


lars fill out and send in the coupon TODAY 

e INTERNATIONAL CORRESPONDENCE SCHOOLS « 
. 
4 Box 872, Scranton, Pa. 4 
@ Please send me the free booklet, “ s001 Stories of . 
e Succes ind explain how I can qualify 

for position marked K below 
+ 
Mechanical Draftsman Architect . 
Machine Designer Cremist 
- Mechanical Engineer Ad Writer 
Electrical Engineer Bookkeeper 

Electrician Stenographer 
Dynamo Tender Teacher 
. Telephone Engineer To Speak French . 
e Steam Engineer To Speak Germar e 
" Civil Engineer To Speak Spanish > 
Name 
St. & No 
City State 


eee 


| 
5.55 
| 
32.00 
| 
STEELO 
HARDENS AND TOUGHENS ge 
IRON, IMPROVES STEEL 
. AND PREVENTS RUST 
STEELO COMPANY, 403 EAST 23d ST ry 
NEW YORK U SA 
—— 
} 
TYPEWRITERS 
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LAUNDRY MACHINERY. 


HAND OR 
POWER 


For Hotels, Dyehouses. Commercial Laundries and Domestic Use. 


Write for Catalog P. 


PRICE 


32 Cortlandt St.. NEW YORK 


A.L DAWSON & CO., 27-31 W. Washiugton St., Chicago. 


MANHATTAN POLARITY INDICATOR 


The Newest and Best Indicator Made for BATTERY OR DYNAMO CURRENT 
75 CENTS EACH 


Catalogue No, 16 (just out) describes it and hundreds of other Novelties. 
Mailed on application 


MANHATTAN ELECTRICAL SUPPLY CO. 


186-188 Fifth Ave., CHICAGO 


as our agent, as we 


Enjoy Yourselves and Entertain Your Friends 


With our famous talking machine. 
Union. Write for particulars and catalogue. 


S. GRAMOPHONE CO., 165 E. Washington St., CHICAGO 


You can obtain one free by acting 
are placing (one) agent in every town in the 
Wholesale and retail. 


Telephones for Short Private Lines 
Telephones tor Buildings and Facto 


FARR TELEPHONE & CONSTRUCTON SUPPLY CO. 


18 & 120 W. Jackson Boul. , 
CHICAGO, ILL. : 
Guaranteed 
Telephones 
ForEverybody 
WE WANT 
YOUR ORDER 


2.75 to $6.00 Each. 

es $2.75 to $8.00 Each. 
Telephones for Exchanges and Toll Lines $6.25 to $14.00 Each. 
Batteries, Wire, Cross Arms, Pins, Glass Insulators Guaranteed. 


HIGH GRADE TELEPHONES AND TELEPHONE SUPPLIES 


SEND FOR CATALOG B, 
NO. 16. SENT FREE 


July 25, 1903. 


FOR SALE. 


FOR SALE—New Process No. 3 Combined Sheller 
and Cleaner with shuck fan, in first-class shape. 
Reason for selling, could not use combined sheller 
on account of arrangement of my newly built eleva- 
— $115.00f.0.b. Address Box 285, Wolcott, 

ana. 


FOR SALE—$2,200 Merry-go-Round, very cheap; 
part cash and balan etime. 14-inch auto boiler and 
eogine. Box 523, Meyersdale, Pa. 

FOR SALE —1-8 H. P. Motor and 1-16 H. P. 
Ibynamo castings. Photo for stamp. Roy A. Crih- 
field, Lincoln, Ll. 


FOK SALE—Dry Batteries 2c. each. We mail for 
a dime directions for renewing ‘‘run down” dry bat- 
teries at home at a cost of 2c. Address Electric 
Remedy Co., Sidney, Ohio. 


FOR SALE—One 10 H.P. Traction Engine; used 
very little; one 24x42 J.J. Case Separator, run two 
seasons; one Saw Mill, complete with 14 H. P. port- 
able engine, double saw mill and s6 ft. of 10-inch 
“oe belt; millalmost new. Address C. B. Edwards, 
Allegre, Ky. 


YOUR BUSINESS MADE SUCCESSFUL what- 
ever its size or nature. Better methods suggested. 
Write to-day. Charles A. Scott, Rochester, N. Y 


FOR SALE—A Monarch Collar and Cuff Machine; 
condition as good as new; will sell at a low figure. 
Address “ise Bros., 126-132 W. Fayette st., Balti- 
more, Md. 


FOR SALE CHEAP—Fay & Eagan 18-inch Pattern 
Wood Lathe. good as new; tripod rest, cou: ter 
shaft. ete. For particulars address 749 I pular 
Mechanics. 


WRITE US YOUR WANTS if in need of 
power, we build Boilers, Pumps, Steam, Gas 
and Gasoline Engines from %& P. up. Mar- 
= Mfg. Co., 180 W. Madison St., Chicago, 


FOR SALE CHEAP—Sclentific and Plain 
Tool Tempering to a standard with Toy’s Cel- 
ored Charts A and B in Oil, Water or Tallow 
and a New Treatise on all the New Steels 
made, with 75 New Methods for ere 
Welding and Self-Hardening with ten Weld- 
ing Compounds for same. Also Thermite 
Welding explained and welding compound to 


weld same. the abeve for one dollar. 
Samples free. Forty years a factory steel 
worker. W. M. Toy, Sidney, Ohio. 


WANTED. 


WANTED—Mechanics to know that our 
“Sure Grip” Tool Handle is the best adjust- 
able handle made. Sample in wood ten cents. 
Steel twenty cents, or two for a quarter. 
Send for samples. J. C. Lambert Company. 
Tonica, 


HELP WANTED. 


WANTED—A good tinner; one that can do 
inside and outside work. Chas. Wolf, 
South Main St., Mt. Vernon, Ohio. 


WANTED Young experimenters 

to buy our books and 
electrical novelties. Bcoks on elec- 
tricity 10 cents each. Huw to make 
a dynamo, a storage battery. a tele- 
graph instrument, a motor, etc. 
Dyuamo castings 4; to 1 H. P. tor 
sale. Send for ca alogue. Box P. 
Bubier Publishing Co., Lynn, Mass. 


Mention Popular Mechanics. 


Foot and 
Power 
Screw Cutting 


Please mention Popular Mechanics when writing to advertisers. 


One man in each sized shop can, at 


MECHANICAL LIBRARY FREE 
kind ever published 

is ‘written so you 
Contains 10 
want to all hen 
Popular 


“Want” and “For Sale” Ads. 2 cents per 
word, payable inadvance. Keplies may be sent 
te a number, care Popular Mechanics, and will 
be ferwarded promptly without extra charge. 


FOR SALE. 


THREE AUTOMOBILE Running Gears at 
—— figures; ready for power. C. A. Coey 
& Co., 5311 Cottage Grove Ave., Chicago. 


FOR SALE—County seat harness shop, near 
Yosemite Valley and Big Trees. Fine trade 
with cowboys, teamsters and ranchers. Rea- 
son for selling, have other business. S. A. 
Hansen, Mt. Bullion. Calif. 


TWO REAL BARGAINS—A fine Mobile 
$295, worth $500; Murray Car $395, worth 
$550. C. A. Coey & Co., 5311 Cottage Grove 
Ave., Chicago. 


POSITIONS WANTED. 


WANTED SITUATION—Printer desires position 
in town of tive to twenty-five thousand inhabitants. 
rettled man of family. Capable, reliable, sober. 
Best references from present employ ers with whom 
I have been eight years. Addie:s 750 Popular 
Mechanics. 


AUTOMOBILES. 


FOR SALE—Conrad steam Dos-a-Dos; ele- 


gant condition; $475; photo. A. R. Wells, 
114 Bowery St.. Akron, Ohio. 
MISCELLANEOUS. 


I CAN SELL YOUR PATENT OR INCORPO- 
RATE AND FINANCE YOUR STOCK COMPANY. 
CHARLES A. SCOTT, ROCHESTER, N. Y. 


McGINNIS, Nettleton, Ark.—For sale, timbered 
and farm lands. Write him. 


SPECIALTY MANUFACTURING. 


MANUTACTURERS OF PATENT AR- 
chine wor ware 6 a s - 
echinery and s. Quadr 
Company, 18 


Sth Canal Bt. Chicago. 


| 
GRANE FITTINGS 
Kez 
as — — 
¥ 
— 
Lathes 
\ SENECA PALLS MPG. CO 
—=s | 102 Water Street, 
Seneca Falla. NY,U SA 
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